Protein behavior at the water/methylene chloride interface.
The objective of this study was to investigate the behaviors of proteins at the water/methylene chloride interface to better understand denaturing effects of emulsification upon proteins. Ribonuclease A (RNase) and human serum albumin (HSA) were used as model proteins throughout this study. Their behaviors at the interface were studied in terms of protein recovery after emulsification, interfacial protein aggregation, and dynamic interfacial tension. This study demonstrated that protein instability during emulsification was traced to consequences of the adsorption and conformational rearrangements of proteins at the water/methylene chloride interface. Compared to HSA, RNase was much more vulnerable to the interface-induced aggregation reactions that led to formation of water-insoluble aggregates upon emulsification. Even though HSA was almost completely recovered from the emulsified aqueous phase, the protein underwent dimerization and oligomerization reactions to some extent. The results also demonstrated that the extent of interfacial RNase aggregation was affected by its aqueous concentration and the presence of HSA. Interestingly, RNase stability during emulsification was almost achieved by dissolving an adequate quantity of HSA in the RNase solution. HSA seemed to compete for the interface site and to effectively keep RNase out the interface, minimizing the likelihood of the interface-induced RNase aggregation. These results indicated that competitive adsorption modes of proteins could be used to stabilize a protein of interest against the denaturing effects of emulsification.